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  Marks CO 

Q.1(a) Define open set. Give an example of a non-empty set which is open and closed both. Justify 
your answer.  

[2+3] CO1 

Q.1(b) Prove that every convergent sequence is bounded. Is the converse true? Justify your answer.  [3+2] CO2 
    
    

Q.2(a) Test the convergency for the series ∑
(ିଵ)೙√௡ାଵ  

 ௡
య
మ

ஶ
௡ୀଵ . [5] CO2 

Q.2(b) State Rolle’s theorem for the function of single variable 𝑓(𝑥), defined on [𝑎, 𝑏].  Examine the 

validity of the theorem for the function 𝑓(𝑥) = 1 − (𝑥 − 1)
మ

య on [0,2]. 
 

 
[2+3] 
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Q.3(a) Identify the point(s) of the discontinuity and the types of the discontinuity (if any) at those 
points for the function 𝑓(𝑥), defined on [−1,1], as follows. 

                                                     𝑓(𝑥) = [𝑥 + 1] sin
1

𝑥
, 𝑥 ∈ (−1,0) ∪ (0,1) 

                           = 0,   otherwise 
where [𝑥] denotes the largest integer ≤ 𝑥. 

 
 
[5] 
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Q.3(b) Find the values of 𝑎, 𝑏 and 𝑐 such that 𝑙𝑖𝑚௫→଴
௔ ௘ೣି௕ ௖௢௦ ௫ା௖ ௘షೣ

௫ ୱ୧୬ ௫
= 2. [5] CO4 

    
    

Q.4(a) Find the 𝑛௧௛ order derivative of the function 𝑦 =
௫మ

(௫ାଶ)(ଶ௫ାଷ)
.  [4] CO4 

Q.4(b) If 𝑦 = 𝑒௠ ௦௜௡షభ௫ , show that (1 − 𝑥ଶ)𝑦௡ାଶ − (2𝑛 + 1)𝑥𝑦௡ାଵ − (𝑛ଶ + 𝑚ଶ)𝑦௡ = 0.  Hence find 
𝑦௡(0). 
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Q.5 Providing necessary information, sketch of the graph of the curve 
𝑥ଷ + 𝑦ଷ + 3𝑥𝑦 = 0. 

  
[10] 
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